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Effect of plant density on grain yield and some qualitative characteristics of five 
durum wheat genotypes under Ahvaz climatic conditions
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Table l.Analysis of variance for grain yield and number of spike in m2

�"���t; w�0�

S.O.V 
��"'Y  
��

df
)�O����w�� �*� ��  �v0� �"/	; ��	��

M.S. for no. of spike per m2
)�O���� �"���U�L� ��	��

M.S. for grain yield
Replication
Density ( D )
Genotype(G)
(G*D)
Error

�"�U;

f�"�;

p�;6�d

p�;6�d ×f�"�;

��5

3
3
4
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1328.083ns
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8218.79**

2310.010ns

1770.978

536097.433*

23338038.500***

1397594.144**

208825.385ns

188628.249

*, ns � **  (�� �� �"� �0	� �"� �0	� ��` K�;�;  y % �� %u�L*�"

ns, * and ** Non significant significant, at the 5 and 1% levels of probability, respectively

d

 p�;6�d

Genotype

 aU���p�;6�d ��  �"� ��U�L� )�O���� S�*T� ��,.

.Fig. l .The average of grain yield in different genotypes

)�O����" (�� �� ����Y �m� '" ��*%� e�� �& �"�"� ��, u�L*�y %�L� �"� �0	�/0��.

Means followed by a similar letter are not significantly different at the 5% level of probability.

 f�"�;

Density (plant m-2)
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Fig. 2 .The average of grain yild in different densities.

)�O���� u�L*�" (�� �� ����Y �m� '" ��*%� e�� �& �"�"� ��,y %�L� �"� �0	�/0��.

Means followed by a similar letter are not significamtly different at the 5% level of probability. 
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Fig. 3 .The average of number of spike m–2 in different genotypes.
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Mens followed by a similar letter are not significantly different at the 5% level of probability.

 aU�#�f�"�; �� w�� �*� ��  �v0� �"/	; )�O���� S�*T� ��,.

Fig. 4 .The average of number of spike in different densities.
)�O���� u�L*�" (�� �� ����Y �m� '" ��*%� e�� �& �"�"� ��,y %�L� �"� �0	� /0��.

Means followed by a similar letter are not significantly different at 5% level of  probability.

 u�/
�����Y  U! /\�� ~��&�"�  &kR; 

Table 2. Analysis of variance for yellow berry
�"���t; w�0�

S.O.V.

��"'Y  
��

df

��	�� )�O����

MS

Replication(R) �"�U; 3 4.302ns

Density(D) f�"�; 3 136.292**

Genotype(G ) p�;6�d 4 232.378**

(D×G)  f�"�; ×p�;6�d 12 79.224**

Error ��5 57 2.631

*, ns � **  (�� �� �"� �0	� �"� �0	� ��` K�;�;  y % �� %u�L*�".

ns, * and ** Non significant, significant at the 5  and 1% levels of probability, respectively.
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p�;6�d
Genotype

 aU�y�p�;6�d ��  ���Y  U! /\�� )�O���� S�*T� ��,.

Fig. 5.The average of yellow berry percentage in different genotypes. 

)�O���� u�L*�" (�� �� ����Y �m� '" ��*%� e�� �& �"�"� ��,y %�L� �"� �0	� /��.

Means followed by a similar letter are not significantly different at the 5% level of probability. 

u�/
��f�"�; � p�;6�d a��*� �r" �"� ���Y  U! /\�� )�O����  c&��� 

Table3. Means comparsion of yellow berry for interaction between genotype and density
��L�; Treatment  )�O���� Mean%

D3V1 20.38 a

D2V4 17.08 b

D4V4 14.53c

D4V1 12.25c

D3V5 9.825d

D1V4 7.525e

D3V4 6.975ef

D4V2 6.775ef

D2V5 6.600ef

D4V5 6.525ef

D2V2 6.475ef

D3V3 4.400fg

D1V1 3.600gh

D2V1 3.025gh

D3V2 2.850gh

D4V3 2.275gh

D1V5 1.825gh

D1V3 1.475h

D1V2 1.375h

D2V3 1.050h
)�O����L*�" (�� �� ����Y �m� '" ��*%� e�� �& �"�"� ��, u�y %�L� �"� �0	�/0��.

Means followed by a similar letter are not significantly different at the 5% level of probability.

D1: �zz�*� ��  ;6                                     w��D1:200 plant/m2

D2: �zz�*� ��  ;6 w��D2:300 plant/m2

D3: #zz                                    w�� �*� ��  ;6 D3:400 plant/m2

D4: yzz                                    w���*� ��  ;6 D4:500 plant/m2

V1  � V2 �  V3� V4 � V5p�;6�d K�;�;    ��,Altar , Chen /Altar, Shwa/Mald,Aconchi89  ,Gediz

���Y  U! /\��

Yellow berry (%)
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f�"�;

Density (Plant m-2)

 aU�X�f�"�; �� ���Y  U! /\�� )�O���� S�*T� ��,

Fig. 6 .The average of yellow berry percentage in different densities
)�O���� u�L*�" (�� �� ����Y �m� '" ��*%� e�� �& �"�"� ��,y %�L� �"� �0	� /0��.

Means followed by a similar letter are not significantly different at the 5% level of probability . 

/
  u�#�  �"� )�};��E $���� ~��&�"�  &kR; 

Table 4. Anlysis of variance for quality of protein
�"���t; w�0�

S.O.V.
��"'Y  
��

df 
��	�� )�O����

MS
Replication(R) �"�U; 3 78.246ns

Density(D) f�"�; 3 102.946ns

Genotype(G ) p�;6�d 4 88.80ns

(D×G)  f�"�; ×�dp�;6 12 60.592ns

Error ��5 57 50.035

ns�"� �0	� ��`..ns:Non significant

 u�/
y� )�};��E $���� )�O����  c&���  )�0!' �/� (f�"�; S�*T� ]6�� ��

Table 5. Mean comparsion of protein quality (Zeleny no.)in different densities

  ;6 f�"�;

Density (plant m-2)

�0!' �/� )�O����

Mean of Zeleny no.

200 33.55a
300 33.30a
400 29.55a
500 29.45a

)�O���� u�L*�" (�� �� ����Y �m� '" ��*%� e�� �& �"�"� ��,y %�L� �"� �0	�/0��.

Means followed by a similar letter are not significantly different at the 5% level of probability .
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Fig. 7 .The average of protein quality in different genotypes 
)�O���� u�L*�" (�� �� ����Y �m� '" ��*%� e�� �& �"�"� ��,y %�L� �"� �0	�/0��.

Means followed by a similar letter are not significantly different at the 5% level of probability . 

 u�/
X� �"� )�};��E /\�� ~��&�"�  &kR; 

Table 4.Anlysis of variance for protein percctage in grain
�"���t; w��

S.O.V.

��"'Y  
��

df

��	�� )�O����

MS

Replication(R) �"�U; 3 0.447ns

Density(D) f�"�; 3 2.863*

Genotype(G ) p�;6�d 4 6.254**

(D×G)  f�"�; ×p�;6�d 12 0.558ns

Error ��5 57 0.826

*, ns � **  (�� �� �"� �0	� �"� �0	� ��` K�;�;  y % �� %u�L*�"

ns, * and ** Non significant significant at the 5 and 1% levels of probability, respectively. 

p�;6�d

Genotype

aU��� �"� )�};��E/\�� )�O���� p�;6�d��S�*T� ��,

Fig. 8 .The average of grain protein precentage in different genotypes 
)�O���� u�L*�" (�� �� ����Y �m� '" ��*%� e�� �& �"�"� ��,y %�L� �"� �0	� /0��.

Means followed by a similar letter are not significantly different at the 5% level of probability . 
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 aU���)�O���� S�*T� ��, p�;6�d ��  �"� )�};��E /\��.

Fig. 9 .The average of grain protein precentage in different genotypes.
)�O���� u�L*�" (�� �� ����Y �m� '" ��*%� e�� �& �"�"� ��,y %�L� �"� �0	� /0��.

Means followed by a similar letter are not significantly different at the 5% level of probability.

 u�/
W� ��U�L� )� 2��� �O*cvL, K&"�� f�"�; �� ���� ���\ �  �"��,�"�U; )�O���� � S�*T� ��,

)  �"/,�%� �"/	;�z(

Table7. Simple correlation coefficients between grain yield and quality characteristics in different densities and 

mean of replication (n=20)
 $�\

Density (plant m-2)

��E)�};

Protein (%)

)�};��E $����

Prot. quali.

���Y  U!

Yellow 

berry(%)

200 -0.68** -0.39* 0.59**

300 -0.65** -0.36* 0.55**

400 -0.59** -0.31* 0.52**

500 -0.61** -0.32* 0.55**

Mean of reps. �,�"�U; )�O���� 0.66** -0.36* 0.59**

*, ns � ** �;�;   (�� �� �"� �0	� �"� �0	� ��` Ky % �� %u�L*�".

ns, *, ** Non significant, significant at the 5 and 1% levels of probability, respectively.

)�zz� �zzw11���*� ��  11;6  (/11�� �11� .  11� /110M �11,

  f�"�;yzz          1�6- ��1, w���*� ��  ;6      �1m� '" �19[*5"

f�"�11; �11 )�};��11E $11���� �� ���11�Y ��11U�L� �11 ��11,

)�b�E/��"/��; .

C�.���B %
       $1�L� � $���� )� ��0�  �"� ]6��   ���V; )&" ��

 )  ��Y $11����  11 Z611�� ���11\ � ��11U�L� ( 2/,�%11�

���6� .             1 �1L�  1 /&� ��0�  �"� )&" )*cU� �"�

           .�1R�"  1 "� f1N� )1&" ��"��        K1��0� �1l[; �1 � /��1��

  )111&_ )111&" )�111      111� ��111� /111�!6; "� ���111l�" �111,

      $11���� f11, � ��;_�11 ��11U�L� f11, +�11U�" /11� �11;

��*N/0��  *�"�.
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